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#3111 FTAFITHELIAZHE2EAHGHBERER
co | specimn pvm 1 125 _ 25 | _50' A 71[10 ‘
Contacth | 1 2 4 6 2411 2 4 6 241 2 4 6 24[1 2 4 6 241 2 4 & 24
19 49 66 47 91| 97 100 100 100 100 98 98 100 100 100{100 100 100 10C 100} 100 100 100 100 107
15 )} 10 45 77 79 90| 97 100 100 100 100| 96 100 100 100 100f 98 109 100 100 103|100 100 100 100 100
E L (101) Av 15 47 7% 73 91| 97 100100 100 100 97 99 100 100 100( $9 100 100 100 100[100 100 100 100 100
I 0 1 0 1 0|75 8 8 8 87| 8 S0 95 95 94 93 96 96 §3 95100
w 16 I 0 0 0 0 3|75 87 8 92 90| 91 92 94 96 96/ 95 7 95 94 97(1100 (8 &)
(102) Av 0 1 0 1 275 87 8 89 82 892 91 95 §6 94 P4 97 96 94 951100
- o 0o 0 0 10 0 0 C 24 0 0 0 0 28 0B 0 0 0 3
17 o 0 o 0 10 0 0 0 20 0 0 024 0 0 0 0 33 (A )
E 1 (103) Av o 0o 0 0o 1| 0 0 0 02 0 0 0 0 2 0 0 0 0 38
I 0 0 O 0 1|9 99100 100 100[106 fU0 100 100 100(100 100 100 100 100[100 100 107 100 100
18 il g 0 0 0 2|97100100 100100 98 99 9% 100 i00| 78 98 99 100 100(103 100 100 100 100
(104) Av 0 0 0 D 2|93100100 100 100] 99 100 100 100 100| 99 99 100 100 100{100 100 100 100 100
0 2 22 47 100|92 96 96 $7 100] 94 100 100 100 100
19 1 2 20 5510089 96 98 98 100| 94 1060 100 100 100 (& ) (8 #)
(105) Av 12 21 s100091 94 97 98 100| 94 100 100 100 100
0o 0 0 0o 189 o o o0 il 0o o o o 21 1 2 2 3 0 1 2 3N
20 (o o o o 168 0 @ 0 2,0 o0 o o0 20 0 1 1 21 2 3 5 22
(106) Av 0o 0 0 9 1|8 0 0 0 2,0 0 0 0 21 1+ 2 2 3 1 2 3 4 22
1 0 0 0 4 77| 1 13 1% &0 99| 8 31 48 94100| 13 48 80 95 100
SY-1 I 10 0 3 80} 2 13 20 42100)12 33 71 99 1in0| 12 45 72 $2100 (A8 )
(107) Av 1 0 0 4 79| 2 13 20 &1 100| 10 32 70 98 100| 13 47 76 94 100
I 30 32 76 81 100(38 B4 99 100 100| 47 87 97 100 100| 77 95 99 100 160
SY-2 u 30 36 72 87 100)47 87 9% 99 100| ¢1 95 $7 99 100( 84 97 100 100 100 (B ®)
= Av 3 34 74 8410043 86 $2100100| 54 91 99 100 100) 81 94 100 100 100
0 0 0 0 0{3 3 7 8 3| 4 5 153 19 75 5 8 22 39 96 50 94 100 100 100
5Y~3 i} 0 0 0 90 OlC O 0 12 2 & 19 22 47| 6 10 25 38 91} 43 98 100100100
Av 00 0 0 G| 2 2 4 5 32 3 & 16 21 M| & 9 24 39 94 57 94100 100 100
[ 0 0 2 2 3|12 34 40 91100 11 34 82 9$5100( 30 85 & 98 100 70 100100 100 100
sY-4 0 0 0 0 6|10 27 & 77100| 10 47 B $8100( 35 90 $8 100 10G| 74 100 100 100 100
# (108) Av 0 0 1 1 311 31 &4 94100( 1% 41 82 97 100( 33 88 97 99 100 73 100 100 100 1070
30 31 35 50 $7)55 8 99100 100| 67 0 100 100 100| 74 94 100 100 100| 76 100 100 100 100
8Y-5 30 33 33 45 9453 84 98 99 100{ 59 P4 97 $8100( 76 97 100 100 100 78 100 100 100 100
(109) Av 30 32 34 48 $7|54 86 99 100100| 63 92 99 99 100{ 75 %6 100 100 100| 77 100 100 100 100
2 30 32 32 47|39 79 91 9210045 87 95 99 100| 48 84 96 100 102|102 100 10U 109 100
SY-6 3232 26 28 73|41 B9 96 97 99|44 89 95 95 100] &4 89 96 99 100| 90 100 100 100 100
(110) AV 3 31 29 30 70|40 84 94 95100 45 88 95 98100 &6 87 96 100 100| 95 100 100 100 100
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P pm t 12.5 25 50 100
Co|Speetmonfl  cth| 1 2 4 & 24/ 1 2 4 & 24|1 2 4 6 241 2 4 6 4|1 2 4 & 24
I 24 34 45 B9 100 55 81 89 100100 70 87 98 100 100| B3 97 99 100 100
gY-7 32 4% 75 88 100| 42 89 92 100 100| 47 90 97 100 100 79 96 98100 160 (8 ")
Av |28 40 70 & 100 5 85 91 100100 67 89 98100100 81 97 99 100 100
30 33 3/ 64 9945 49 96 97 10| &1 &9 97 92 100| &2 & 99 99 100
= |[s¢-8 i 30 33 44 &5 100] 39 57 96 98 100| &1 73 98 98 100| &1 $4 98 100 100| (& M)
Av 30 3% 41 44 100 42 S35 94 98 100| 41 71 98 95100 42 91 79 100 100
1 30 30 41 47 99| 45 75 92100100 54 84 97 97 100¢ 72 856 100 100 1Q0| 90 %4 100 100 100
SY-9 T | 30 35 42 43 99| 46 90 96 98100| 48 91 95 97 | 72 95 96 99 10| &5 98 100 100 100
By 30 33 42 45 99| 46 83 9o 99 10nl 51 gy 94 97100 72 91 98 100 100) %0 97 108 100 100
I 10 30 49 56 901 51 &9 96 99 100| 41 91 96 98 100! 6% 95 98 98 140| 99 100 100 160 120
3%k 1syY-10 1| 18 2% 54 46 100 53 42 97 99100| &2 89 99 100 10G| 75 95 99 100 100{ 3 97 100100 100
& 14 27 53 &1 95 52 66 97 99 100| 42 90 98 9100 71 95 P9 92 10| %46 9? 100 100 100
| 45 B2 86 100 100| 50 83 8 100 100 53 86 %1 100 100| 63 84 98 100 100| 98 190 199 100 100
SY-11 0D |20 80 92100100 50 73 72 100 100| 51 79 90 99 100| 51 92 97 100 100 81 98 106 100 100
Av 43 81 8% 100 100| S0 78 8% 100 100| 52 B85 91 100 100{ 57 88 98 100 100( 90 9% 100 100 100
1 C 0 O 0 3l D 0 0 0 1 g 0 0 o 2 o 0 0 0 2l 0O 0 0 2 3
vM23770 | I ¢ 0 ¢ 0 0/ 0o o o0 0 1o 0 0 0 208 0 0 0 30 0 0 35
{111) AV 0 0 0 0 2 0] Q 0 0 1 0 3] 0 0 2 0 0 0 0 310 0 o 3 4
1 0 0 0 0o 1 0 0 0 g 2 0 Q 0 0 2l 0 0 0 1 & 0 0o 0 2 10
DM-24041 I g 0 0 0 0 0 a 0 u} 1 0 0 0 0 3 a 0 0 1 71 0 0 0 2 12
Ay 0 0 0 0 1 0 0 & 0 2 0 0 0 0 3 0 0 0 1 FAR! 0 D 2 1N
a I o} D 0 0 1 0 0 o] 2 32 0 7 28 31100 30 32 80 97 100[100 100 100 100 100
M C-17666 o [V 0 0 0 0 0 o] 1 3| 0 8 31 30 100| 30 37 94 100 100000 100 100 100 100
Av o 0 0 0 1 ¢ 0 2 34 0 8 2% 31 100 30 35 88 99 1{0Q)1C0 100 100 100 16U
* 30 83 100 100 106G 160 100 100 00 100 (100 100 100 100 100100 100 100 100 100100 100 100 100 100
HT-23035 H] %0 100 100 100 100 10T 100 107 100 100|100 10U 100 100 100 100 100 100 100 10DQ{100 100 100 100 109
Av 30 92 100 100 100 100 100 100 100 100100 100 100 100 1601100 100 100 100 100|100 G0 100 100 100
o 1 30 47 4% 99 100 &3 100 100 100 100 | $2 100 100 100 110G | 98 100 100 160 1004120 100 170 100 100)
M T-23454 i 30 44 73 99 100| &% 100 100 100 100| 95 100 100 180 190) 26 100 100 100 100{100 100 100 100 100
(112) Ay 30 44 71 99 100 64 100 100 10D 10D | 94 100 100 100 100 | $7 100 100 100 100|100 100 100 100 104)
*® 1 0 0 0 D 8|30 56 92100 10034 69 97100 100| 46 2 100 100 100| 96 100 100 100 100
M T-24035 I 0 a 0 0 5| 2 53 88 107 100 | 37 4% 98 100 100 48 87 100 100 100 99 100 100 100 100
(113) Ay 0 0 0 0 7130 55 90 100 100 386 &9 97‘ 100 100 47 90 100 100 100| 98 100 100 100 100
0 0 0 1 33| 0 1 3 90 59| N 1 5 16 70 1 7 25 43 90| 4 28 38 &b 96
MC-23820 I g 0 1 3 18 0 ¢ 1 10 &3 0 0 & 17 7% 1 6 21 39 87| 5 29 42 64 95
(114) Av 0 0 1 2 581 0 1 2 10 & 0 1 6 17 75 1 7 22 41 89| 5 2% 40 &5 94




Co | Spacimen ppm 1 12.% 25 50 100
Contacth| 1 2 4 & 24| 1 2 4 4 24[1 2 4 ¢ 24| 1 2 4 6 24|11 2 4 & 24
I 0 o g @ 30 0 0 D S5 0 0 D 0 40 a0 0 0 70 0 0 0 8
58-15718 n 0 0o 0o o 140 0 0 0 3 0 0D O 0 5 0 0D 0 D B8 0 0 0 O
(115) Av 0 ¢ 0 0 20 0 @& 0 4/ 0 O D 0O 4 0O O 0O O 8 0 0 0 O
) 1 3 0 3 3 2|30 0 & 16 48|35 14 39 52100/ 71 40 45 47 100
A L I 3 0 0 0 1(30 0 1 14 50(31 17 38 55 92| 71 45 71 86 100 g= ®)
v (116) Av B 0 2 2 2|30 D 4 15 49(33 16 39 58100 71 43 53 B4 100
’ I;l I 0 0 2 3 10| 2 5 8 12 5010 18 29 45100] 40 48 58 %0 100/ 71 92 100 100 400
i NK-173561 1 0 1 1 4 12; 3 8 10 16 53| ¢ 15 26 43100/ 42 47 55 91 100| 70 91 100 100 100
(117) Av 0 1 2 411 3 7 9 14 52|10 17 28 44 100| 41 48 57 91100 7t 92 100 100 100
o 1 0 0 1 t 10| 0 0 2 3 24| 0 5 8§ 23 52(21 34 41 48 84| 46 48 72 77100
SA-1118M o 0 0o 0 g 8 0 0 1 3 23 0 ¢ 22 4(18 28 38 46 78| 38 52 &% 75100
W (118) Ay o0 o1 1 90 0 2 3 24/ 0 & 25 501 20 31 4D 47 8142 50 71 76100
I 0 0 1 3 12| 5 18 25 41 72|21 29 45 70100/ 40 45 S8 91 100| 5t 85 100 100 100
W | sr-8872 I 0 1 1 2 M| é 20 27 43 7519 30 41 &5 100| 36 43 55 92 100( 55 90 100 100 100
(119} Av 01 1 3 12| 6 19 26 42 74|20 30 43 48100(38 44 57 92 10G| 52 88 100 100 100
Py 1 2 3 3 5 3|0 4 6 20 95| 8 17 35 56 9813 25 38 45 100( &0 85 100 100 100
SF-8877 n 2 1 3 7 31 1 S 20 95| 7 15 31 53100|15 22 37 62 100| 63 80 100 100 100
(1238) Av 2 2 3 6 %[ 1 3 6 2 95/ 8 16 35 55 99|14 24 38 44 100| &2 B3 100 100 100
# I 3 5 812 42/ 3 7 1 31 97|12 21 45 72100{ 18 30 53 B85 00| 75 86 100 100 100
5p-927 o 2 4 7 10 43| 5 6 13 28 98|10 22 44 49 100 20 31 56 87 100| 72 88 100 100 100
(121) Av 5 5 B 11 43 4 7 12 30 98|11 22 45 71 10G[1% 31 57 8 100| 74 87 100 100 100
I 12 510 31| 0 3 7 22 88| 6 15 29 50100| 12 25 35 41 100| 56 &1 100 100 100
SF-9150 )i | 3 2 3 B 3|1 2 6 18 B 4 12 31 5210011 22 33 60 100| 58 &2 100 100 100
} (122) Av 2 2 4 9 33|11 3 7 20 87| 5 14 30 51100|12 25 34 41 100|57 82 100 100 100
T I 0 0 0 0 241 0 0 8 23 4422 34 73 82100 82 $7 160 100 100[100 100 100 100 16C
I12-28 Hi 0 ¢ 0 0179 1 517 57|33 41 47 8 9|76 97 9 100 100100 100 100 100 100
Av @ 0 0 0 2|0 1 7 20 61|28 38 76 82100 79 97 100100 100160 100 100 100 100
I 01 2 2 8/ 0 t 4 8 41| 3 3 4 8 52113 32 40 70 73|76 79 91 100100
1 12-29 1 0 0 D 0 3/ 0 3 510 40[ 2 2 3 5 45 14 32 36 &4 71|76 82 91 9710
x| (123) Av 0 1 1 1 6|0 2 5 9 41| 3 3 4 7 4914 32 38 67 72]76 & 91 9% 100
5 I 0 0 0 0 103 33 6 8 59|61 46 47 49 1001100 100 100 100 10000 100 100 100 100
1Z2-30 I D 0 0 0 8|3 32 ¢ B 62|42 42 41 45 97100 100 100 1GQ 106|100 100 100 100 100
71 (124) Av 9 0 0 O 931 33 6 8 &1 |62 44 44 46 99100 100 100 498 106100 100 100 100 100
H I 0 00 0 1|3 3 0D 1 2|3 3 4 8 8|9 ¢ 45 56 100100 100 100 100 100
# | I2=31 o 00 0 0 2|3 3 0 3 28|30 30 77|96 94 96 96100100 100 100 100 100
A | €125) Ay 6 0 D 0o 2(3 3 0 2 27|3 3 5 8 79/9 92 71 90 10010V 100 100 10C 100

—_ b




B pm 1 125 25 50 100
Co| Bpeciment tactn| 1 2 4 6 24, 1 2 4 6 24| 1 2 4 6 24 1 2z 4 6 24|t 2 & & 22
1 0 0 0 2 3 0 0 0O 219 3 5 13 41| ¢ 11 28 49 94[100 100 100 100 100
I12-32 I 6 o o 0 0o o 1 1 213 1 7 12 48| 6 12 23 A4 §2(100 100 100 150 100
Av 0o 0 1 20 1 1 216 2 4 13 44 8 12 26 47 $2(100 100 100 100 100
I 0 0 ©C 0 D 0 0 3 &6 18 2 3 9 13 47) 5 8 19 37 93| 92 93 95 98 1M
IZ-33 a 0 0 0 0 o 0 0 5 8§21} 2 2 7 16 55 5 10 24 43 92| 89 92 95 98100
1 Av C 0 0 0 0, 0 0 4 7 20| 2 3 815 S1| 5 7 22 40 93/ 91 93 95 98 100
I 0 0 0 D0 11|25 29 44 53 94|58 93 94 97100| 96 %9 100 100 100
.. |12-34 1 0 0 0 Q0 B[ 19 253 29 43 1|63 93 94 94100( 96 97 100100 10f (B )
v D 0O 0 0 10]21 26 37 48 93| &1 93 94 94100 96 %9 100 100 102
5 1 0 0 0 0 19| 4 & 8 21 71|25 36 46 58 98/ 77 100 100 100 100
IZ-35 I D 0 0 0 26 6 5 10 21 5|33 43 51 43 99| 8% %0 1001c0fo0| ( (& D)
» | (126) Av D 0 0 0 23 5 & 7 21 48[29 40 49 41 99| 80 95 100 100 100
1 o 0 o 0 3 0 3 & 10 27 4 & 15 49| 27 18 25 29 72
s (12-36 i D 0 0 0 2 3 5 10 14 35 3 8 17 61]26 14 24 30 80| (@ B)
(127) Av 0 0 0 0 3 2 4 812 ¥ 4 7 16 55|27 16 24 30 76
# I O 0 0 0 9 4 11 15 38 4814 18 36 50 97|15 30 47 57 100
1Z-37 I 0 0 0 0 1| 3 4 15 35 7712 16 31 47 93|12 25 42 53100 (M ®)
" Ay 0 0 0 0 1] 4 8 15 37 73|14 17 34 49 95/ 14 28 45 55100
| 0 0 0 0 10| 4 7 15 34 74 15 23 32 951 54 5% &7 71 100
IZ-38 | 0 0 0O 0 14 7 13 16 28 &5/ 10 14 26 28 95/ 51 55 &5 78100 (@ &)
Av 0 0 0 O 12| 6 10 16 31 70|10 15 25 30 95| 55 58 48 75100
@ o 0 0 22 3 7 12 31 85|34 5 71 79 100| & 98 100 100 1007100 100 100 100 100
I1Z-39 1| 0 G 0 0 22| 4 7 17 34 84]38 &1 B0 86 100| 85 87 100 100 100|100 100 100 100 100
(128) Av 0 0 G 0 22 4 7 15 3% 85| 3 60 76 83100| 85 93 100 107 107100 100 100 100 100
1 0 0 0 0 22|14 24 31 48 94|53 90 95100 100| 38 100 102 100 100
I1Z-40 n 0 0 0 0 20(12 19 29 51 98|60 $0 100 100 100| 91 100 100 100 100| (43 &
Av 0 0 0 0 21|13 22 30 50 96|57 %0 %8100 100§ $0 100 100 100 100
1 0 0 1 11 3510 27 49 48 97|85 93 95100 100
1Z2-41 I 0 1 3 13 32| 7 29 54 70 99|87 95 9¥ 1UD 100 {H )
Av 0 1 2 12 33| 7 28 52 49 98|86 94 97100100
I 00 1 4 34| 7 19 41 & 95|52 92 100 100 100|100 100 100 t00 100 {100 100 100 102 100
1Z-42 i 0 0 0 2 2410 24 51 75 94|47 7 100 t00 00| 99 110 100 100 100 [100 100 100 100 160
{(129) Ay 0 0 1 3 22 % 2z 45 71 95|50 95 100100 160160 100 100 100 103100 100 109 100 107
10 0 1 7| 5 9 15 3 39|14 18 41 49 84| 5 72 8 89 100100 100 100 100 190
I1Z2-43 u 10 0 0 2| 6 M 20 34 4616 21 44 56 73| 56 45 75 91 100(10C 100 106 100 105
B Ay 1.0 0 0 5| 6 10 18 33 43|15 20 43 53 89| 56 4% 7% 90 100[100 120 100 100 100




ppm 1 125 25 50 100
Cospecm(}onmcth124624124624124624124624124624
1 2 0 D 1 1| 4 7 17 29 71|19 34 &2 74 98|74 90 100 100 100(100 100 100 100 102
1Z-44 11 1 D 14 5 13 35 46| 16 38 58 69 98|74 90 98 97 100|100 100 1m0 100 100
Av 2 1 1 1 13 5 15 32 &%| 18 37 40 72 98|74 %0 %7 9% 100(100 10 100 100 100
- I 15 30 31 41 98 25 35 &8 91100| 28 48 B89 $7 1u0 |38 78 95 100 100
[ IZ-45 i 20 30 35 41 97 30 35 &4 t00100| 26 47 79 9510042 78 94100100 (A ®)
A 8 30 53 41 98 28 35 46 94 100| 27 45 B4 94 100 |40 78 95 106 100
Z I G 0 0 0 2% 2 10 18 84| 7 18 3% 55100 |28 45 100100100
| 1Z2-46 I 0 0 1 0 23 1 20 87| 5 19 34 60100(29 & 91 %9 100| (@ )
. [ (130) Av o 0 1 0 23 2 9 19 B&| 6 19 34 B 10n |27 &5 96 100 100
i I 0 0 0D 0 1| 7 21 30 37 75|19 38 50 71 95|81 90 100 100 100
7 1z-47 i 0 0 0 0 3 11 27 30 3% 84|18 43 5% 78 99|78 88 9s100D100] (M %)
A (131) Av C 0 0O 0 2 % 24 30 38 80|19 41 5 75 98|80 89 %8 100100
1 5 1 1 1 §5 3 4 7 25 58 2 12 18 55100(11 4% 73 88 100
I1Z-48 I T 1 1 0 4 1 2 5 22 6| 2 9 18 49 98] 9 48 72 95100 (A &)
7!:\(152) Av 2 1 1 1 § 2 3 6 24 &/ 2 11 18 52 99[10 49 73 92 100
1 12 3 3 § 0 210 13 38 1 3 15 34 83| 2 11 47 S7 100
IZ-49 | 0 0 0 2 3 0 0 & 16 38 0 0 11 29 79| 4 15 42 53100 (8 &)
= (133) Av 11 2 3 4 0 1 815 38 1 2 13 3 8| 3 13 45 55100
I 2 2 2 2 40 0 3 4 211007 7 18 34 53 9911 21 39 63 10C|100 110 100 190 100
€ ipsare o 1 0 0 037 0 1 3 13 97 7 12 %5 5410011 16 38 56 100/100 109 100 100 100
(134) Av 2 1 1 1 39 0 2 4 17 99| 7 15 35 54100(11 19 39 40 100|100 100 100 100 100
# I 1 o o1 14 0 0o © 0 2 0 0o o 2 5[4 3 0 3 13100100160 10C100
LCDP I 2 0 0 0 201 0 0 0 30 0 0 1 3 10 4 14]|100 190 100 100 100
(135) Ay 2 0 0 1 2t o o 0 30 0 0 2 & 2 0 4 14/100 109 100 100 100
| 37 83 99100 100] S0 92 99 100 100| 58 92 98 100 100 |70 94 100 100 100 70 98 100 100 100
PE I 30 86 98 100 1000 47 90 100100100 54 91 98 100 100|464 $7 99 100 100| 71 98 160 100 100
(134) Ay 34 85 99 100 100] 49 91 100 100 100| 56 92 98 100 100 |47 %7 100 100 10C| 71 98 100 100 100
I C 0 7 21 88 3 12 22 47 96|18 30 74 90 99 |21 44 73 84 106| 30 43 88 93 100
DNTP I O 0 6 15 83 1 9 28 46 97|13 28 74 91100 |72 38 78 92100 31 43 %1 95100
(137) Ay 0 0 7 18 87 2 11 25 47 97|16 2% 74 91100|22 41 76 88 100| 31 43 90 94170
I 000 1 A 1 4 6 9 B2 7 16 30 3100 |36 42 54 92 100|160 10 100 100 100
HeC-8 I 0 0 0 2 3 D 5 10 54| 5 12 28 3610037 44 51 94 100|100 100 100 180 100
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5. &1 2[5 R HEEBREES (COLIPMMERKES (PLENARY SESSION)
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B TN —Fr RkFA TViA-—P2(Y)rr74—) 28~30, 5. 1974
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Dgr, V. RoMaNovsky BRE2 0, BE&rEL, B8, a8 AR
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BEECT %o

31 EARRHRS WOoOD IN MARINE ENVIRONMENT

DR. E. B. GARETH JONES (&) DEP OF BIOLOGICAL SCIENCES
PCRTSMOUTHE POLYTECHNIC

511 BAARAMOMEKCLABERIERNALOT, DR J. DE PALMAK JHiEKEOZFERM 43000
Frrc ks, HOWEEr BEEABRR, v 72— — NEBESBEHER ELOFAFTA vy 27
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EZHErEBIRREEHOBRES L XBEF LSO TR BE A L I HEOBI KL oTESHD
BOXRECBRHASNNED L Lo L F L TH B,

512 FUEKF AMBRAT AW £ 0 ARBRIC K 5 AMREROSHET HHRAL SR 1 41 EAS
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32 FHEUWATS CATHODIC PROTECTION
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' VERFINSTITUUT T. N, 0, DELFT
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Annex I to Undisrwater Prot, Coat 74,1

A METHOD FOR TESTING UNDERWATER PROTECTIVE COATINGS

IN A MARINE ENVIRONMENT UNDER CATHODIC PROTECTION

1. SCOFPE
This method covers the determination of the re-
sistance to failure of underwater protective coatings
in a marine environment, when subjected to slectricail

currents used for cathodic protection of the substrate.

2. APPARATUS

1. 8tesl panels 100XB0m

2 A cylindrical tank at least 20cm deep and having
a diamsater of at least 70cm A square Or
rectangular tank ¢f minimum side 70cm can also
be used,

3 A cylindrical carbon-graphite anode approcimately
20cm long and S5cm diamseter,

4 A low voltage supply o.g & volts and appropriate
variable resistance OR a cathodic protection
circuit controlled by =2 potentiostat.

5 A silver/silver chloride reference alectrodae,

6 A Bupply of c¢clsan natural sea water.

7 A high resistance voltmsater to record potential

of test paneols,
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COATING OF PANELS

drit-plast ths panels LC preparation grade SaA 2%-0f
the Swedish scale, Apply a piece 0f solf-adhasive
masking tape with a diamster of 1é4mM in the middle
of each pansl,

Then apply the paint systém to the panels Dy spray-
gun in the prescribsd thickness,

After application of the final coat allow the
ranels to dry for 7 days at ambient laboratory
conditions, Romove the masking tape and protect

the edges 0f the panels by wax or asuitable coal
tar-epoxy paint to a depth of approximately 5 rn

by dipping.

Affix a leagth of insulated flexible wire to the
centre of one sdge of each panel, Take carse
thoroughly to seal the connection with a suitable
a0lvent fres epoxy rsesin,

Use three pansle per paint system

. PROCEDURE

Place the ancde in the centre of the tankand connect
it slectrically to the posgitive side of the 1ow
voltage supply, Suspsosnd the test pansels around the
inside 0f the tank with the sids with the holiday
in the coating facing the anode, The panels should
be in such a position as to be 30 ecm from the
centre of the tank, the lower edge 5 c¢cm from ths

bot tom of the tank and at least S5cm from the wall
of ths tank, -

Conzect the panels in parallel to the negative sids
of the low voltage supply.

Fill the tank with seawater toc a depth of 20 cm

and switch on tThe cathodiec protecticon circuit
adjusting the current flow Dy msans of the variable
resisgtor or controling potentiostat sc that the

panels are maintained at a potential of -850
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millivolts with refersnce to tne silver/silver
chloride slectrcode,

Keep ths water at a controled temperature of 25 C
Bither, maintain & constant flow of s&sa water by
introducing the water at the bottom of the Tank
in the centre and allowing it to overflow at the
20 cm height. s0o that a complete change of water
takes place in 3 days, or continuously aserate

the water and change it for a fresh supply every
7 days,

Control the pH and tesmperature of the seawater
daily at about mid-day,

"Control the potsntial of the panels daily making
adjustmants to the circuit to maintain a 1evel of
-850 miliivolts,

Continue the test for 24 wecsks,

. ASHESSMENT

Make an azssessment of blister formation on the
"panels fortnightly, according to the procedure
descrihed tn annex TII.

Record also other paint defects oObserved,

REPORT

Report the periodic ascessment ©f thse pansls &s
noted under 5.

Raport alsc the £ilm Thicknesses of ths coatings
applied and any deviations from the procedure

.prescribed in this metheoed.
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Annex IT to Underwater Prot. Coat 741

ASCESSMENT OF BLISTERFORMATION

METHOD
Size of blisters Rscord Plister sizZs in millimeters.
When different sizges occur record
range e, g. 2-10,
Number of blisters Record number of bligters as followg!:
P = fow, when 0-5% of the surface
is coverad
M = medium, when 5-15% of the
surface ie covered
MD = medium deneses, when 15-40% of
gsurfacse is covered
D = dense, when more than 40% of
the surface is ccvered
Areas Divide the panels in the foliowing
areas.
- Front sdges
holiday
reat of front
- Back edges
rest of back.
Front - »sdgos

Record blister formation due to poor protection of the edges,
also blisters covering a larger arsa than the edgss, but
without doubt originating from a poor protection of 1t
Record size and mnumbsrse as indicated.
Numbers 1in the senss o0of the percentage 0of the total
perimeter covered by the edgoes.
Note:! Scmetimes Dblisters are Observed 1n Oor under the

extra protective layer applied on the sdges

withoutr Teing in direct contact with them Thesse
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have to be regarded ae Originating from the

edgeas,

Front - holiday

Recoré blister formation etarting from the holiday

or in the direct neighbourhocd, In many casce defects
ares only observed in an area in the neighbourhood of
the holiday.

The rest of the panel in that case is often intact,
Alse Wwhen thisg is not the case the area blistered
around the holiday can in most cases clearly be
distinguished from blistering on the rest of the pansel.
Record, apart from blister size and density, also the
distance over which the paint film arcund the holiday

has blistered in mm(msasursd radially ouitwards from

the sdge o0of the holiday,

Regt of front

Racord blister formation which is obviously not due to
an effsct of the edges or holiday, also when observed

in the neighbourhood cf these,

Back - edges , rest of back

Record Dblister formation in the way as pointed out for

the front,
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Reporting

Report ag follows:

First example.

edges holiday regt of front
Front — 10F v 10M25 s 10F
Back —== 20  1F

.

sedges rest of back

EXPLANATIGCN

Panel shows in froent on the edges blisters c¢f 10 mm
diameter toc an extent of 0-5% of the edges.

Around the holiday blisters are observed of 10 umm
diameter over a distance of 25 mm, measured radially
cutwards from the edge ¢f the holiday,

In this blistered area the blisters cover 5-15% of
the surface, The rest of the front shows Dlisters O0f
10 mm covering 0-5% of the surface,

The hack of the panel ahows on the edges blisters of
7?0 mm covering 5-15% of the perimeter, The rest of

the back shows blisters of 1 mm, covering 0-5% of the

gurfacoe,

Second example.

-/ 10D10 /-

-7 4-10U4D
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EXPLANATION

Thie pansel has on the front and on the back no

Plisters on the edges,

Around the holiday blistsrs are observed of 10 mmn

diameter over a distance of 10 mm measursed radially

outwards from the edge o0f the holiday, In this

blistered area the Dblisters cover 40-100% of the

surface.

On the back no blisters are observed on the sedges,

On the rest of Back blisters of a 4-10mm size range

ars observed, covering 15-40% of the surfacae,

Note! For reporting blister formation sess algo the
following photographs, which were taken from

oéne of our own eeries 0Of cathodic protection,
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3.3 PEZARREDE METHOD OF TESTING ANTIFOULING PAINTS

DR, E. MOR LAB PER LA CORROSIONE MARINA METALLT
GENOVA
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34 FEiHESS: SURFACE CONDITIONS

M, P. BARKILLON({L) INSTITUT DE RKCHERCHES DE LA CONSTRUCTION
NAVALE PARTIS
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| L aRE
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RECQORD OF THE

12th PLENARY BESSION

held in Copenhagen

on 30t%th May, 1974

Chairman . Dr, ¥V, ROMANOVGS3KY

THE CHALRMAN opened the mesting and welcomed all
members present in particular those atTending the
plenary Sesaion for the first tims namely © Mr. MIYOSHI
and Mr, MAWATARI representing ths Shipbuilding Kesearch
Asrnoeciation of Japan, Mr, CROQUETTE representing ths
CNEX0 and Mr. EMERY representing from now on the Office
of Naval Ressarch instead of Mr, JEWETT unable to attitend
tecauss of sicknesz, THE CHATRMAN On bseshald of all
members of the Committesg pxpressed his very best wishes
of prompt recovery to Mr. JEWETT

THE CHAIRMAN apologized to the Committee on behalf
of Mr., FOUGQGEROUSSE, Mr, WHITE, Mr, TRUSSELIL, Mr, HARGARTER,
.Mr, MORCILLO anda Mr, MASTROKALOS® who were unable to attend,

Dr. HOUGHTON was anxious, on behalf of all members of
the Committee Lo congratulate THE CHAIRMAN and say he was
delighted that he had besn honoured in Francs becoming
“thevalier de 1‘ordre du mbrite”,

THE CHATRMAN expresssed his deepest thanks to Dr,

HOoUGHTON and all members of the Committes,
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27

IV — REPORT OF THE CHAIRMEN OF WORKINGO GRCUPS

41 Wood in marine environment, Chairman

Mr, GARETH JONES

Dy, QGARETH JONES atated that two major 1tems were
discussed by his group Pirstly to consider the results
coming in from the test programme under way and gecondly
tc consider new research projects and to plan future
regearch,

The programme of work in progress was to test the
natural durability of socme 14 timbers to marine borer and
microbial attack, The test sitss included Vancouver,
Focllonica, N, Island, La Rothe®lle and CGhana, Panels werse
gent to Madras, India and to FPapua New Guinea but it was
not Known if the test had been started at these stationg.

Results were coming in, Mrs OAMBETTA and Mrs CRLANDI
presented the resulte for Follonica, These showed that the

Scots pine controls were heavily attacked by Teredinidac,

Limnoria sp, and Chelura terebrang These controls wereoe

removed, The Congotali Bilinga, Wacapow, Laurel negro

showed initial entrance holoes by Teredinidae but no burrcows
werec present when the panels wore X-rayod, Pew burvows, 10-15
of Teredinidae wsre obssrvod in makore makore moabi mukulungl,

arobe and the Bombacopslis puinata,

Test panecls with 30-50 burrvows of Terodos incldded douka,
aniegre cocobolo and guayacan, The most heavily attacked
was angeliguse with some 100-120 Teredinidas burrows,

Dr, KUHNE presented the results of his laboratory tests.
Hs leached tho tost panels for 2 monthg in tap water fol lowod
by 1 month storags in sea water, They were than exposad 10

Limnoria tripunctata, The most heavily attacked was Ahicgrs

and Angeligue, with Bilinga third, Thero was slight nibbling
of the moabi test panels, The remaining panels wers free of
attack, of course the Scots pine panels woere heavily attacked,

This then showsd good corrslation betwesn field tests and
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lavora tory work.

The marine fungi panesls wero received from La Rochells,
Portsmouth Follonicta and Ghana, The resulte were not fully
werked yet but they showed that all blocks woers free of
were isolated from a number ©of the Angeligus. Bacteria
tesgted for cellulolytic activity.

Dr. GARETH JONES wag delighted to these resulte coming
in after discussing this test for soms time now. They
looked forward toc next ysar results with interseat,

The second item discusssed by the group might be dealt
with according to two lines of endeavour. To 100k at the
practical and etConoOmic aspect 0f timber preservation and
to consider the mere Dbiological problems, Timber preservation
wag a problem as few nsw preservatives were being produced,
The large manufacturers did not seem t0 be concerned with
the problems of decay of wood in ssea, They said it cost a
lot to get results and they did not have large salss in
thig arsa, This group was in c¢lose touch with the I. R @,
and they have the gsame problem there,

The group thersefore decided they should look more to
the biclogical problems like nutritional requiremsnts of
various borers, physiology interactions betwesn organisms
and escological problems,

Ths group’s next endeavour was to produce a handbook
(1ike the Catalogue) or & review article for publication
in the Bulletin of C.R.E, 0, It was six years since they
held a workehop at Fortsmouth on the deterioration of
timber in the cea, The proceedings were published by
0.E.C. D, in a 370 p. bvook, Dr, GARETH JONES thought it
wag time to update this work., The group would ask the
following ecientists to write ssctions for this review
Bacteria by S, FURTADO | Fungi by GARETH JONES | Mollusca
by Ruth TURNER , Crustaceae Dy H. KUHNE , Preservation of
timbsr Dby J, IRVINE , Natural durability by M, FOUGEROUSSE

and ¢, GIORDANO , Experimental work by J, BULTMAN,
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The group alseo discusaued the pogeibility of preoducing
a handbock for those concern®d with the use of timber in
the goea, It would deal with preservation and protection
of wood, the uge of naturally durable timbers etc, This
would again be discuszed at the next meoting of the group
Dr., GARETH JONES hoped that Mr, ROMANOVEBKY felt the wood
group was an acgive group, Members of his group were
concerned that they should not have tos many programmes
of work in progress at the same time as they were a small
group.

Dr. QGARETH JONES finally said that he was delighted
to have the Japanese participation at the meseting, He
hoped Japanese representatives would be adle tec contribute

actively in the work 0Of the group.

Mr, ROMANQVSKY expresued hisg deepest thanks to Dr.
GARETH JONES for hig report., He was pleased to note that
the group was full of dynamism active and fairly numerous
gince it had corresponding members all over the world,
He asked Dr, GARETH JONES whether he nesded other Commitzes’s
sxposure sites and whether they would prepare a wvoelume ©f the

Catalogue on Xylophages,

Dr., (QARETH JOHNES declared he was alwéays interested
in new tropical sites which would expand the nature of
work,. He also sald they might produce scme volumes of
the Catalogue as various studies were already wesll

advanced,

Mr., ROMANOVSKY thanked and congratulated him on the

excellent activities of his group,
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4.2 Cathodic Protection, Chairman . Mr, de la COURT

Dr,de la COURT stated that three different items

were discusgsed by his group,

In first piace they hed dsalt with the third coliaborative

tests carried out by the laboratories of Prof, SKULIKIDIS
Mr. MASTROKALOS, Dr. HOUGHTOHN, Mr., MORCILLQ, Dr. DETERMAN -
and Dr, de 1a COURT.

The second tests still revealed a lack ¢f repeatability
and egpeoecially reproducibility, Theroefore the test method
was sBomewhat changed, In the first place the paints were
applied by spray gun and the substrate grit-blasted in

order to improve adherence. Then a new method of assessment

of bDlister formation was added, The ASTM method, which was

normally used for tThis purpose, was not suitable in this

case. 1t was first planned tc start with the programme in
October 1973 but due to somd delay in having suitable
paints the test paneles could not bes sent to participants
sarlier than January 1974, At the present time all
participants had started their experiments., It was hoped

to be able to discuss the results next year,

Secondly, publication of the results achieved so far
woere discussed, Dr, de 1la COURT had written a first draft
for such a publication. The members present at the meeting
promiged to send in their comments on thisg draft before
September 19274 in order to make poseible the publication
of the report next yesar in the Bulletin de Liaison,

In the third place the aim of the group and future
programmes 0f interest were discussed, This was not an
urgent matter as tssts would s8till go on for one or two
years,

It wag decided to send a questicnnaire to different
laboratories to inform on research work they were interestsd
in, Dr., ROMANQVSKY and Dr, de 1la COURT would draw up the

programme of such an enquiry.
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Mr., ROMANOVSKY thanked Dr., de 1a COURT for his report

and apecified

thas

they had decided to look to the future

of his group and, to do sg Work out the guestionnaire

which would be sent

kindly reply

with r

that of Dr. MOR’s g

Mr, ROMANDC
way his coope

might appear

VSKY ¢

rative

to be

in October, He asked the membersg tO
apidity and care, just as they did for

roup,

ongratulated Dr, de 1la COURT on the
regearth was being carrised out, It

somewhat unpromising but was nevertheleass

us usful and essential for protection of materials. He also

believed that

parti

cular attention should be paid to the

corrcgion problem of structures at sea.
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4.3 Metnods of testing antifouling paints

Chajrman @ Mr. MOR

br. MOR stated that the main purpoes 0f the Mmese

of his group was to diascuse document COIPM/ 74, D49,

ting

This

document was a gummary report drawn up a2as a result of

the replies given Py the Committee members to document

COIPM 73 097 sugpesting a list of new ressarch subj
on Mesthods of testing antifouling paints,

The members had to select Ccne Or Ssveral resear

ects

ch

subjects of that 1iet for the new working programms,

The proposals which rTeceived most ©of the approvals were

as follows

a) Laboratory tests : Study of influence of gea watser

characteristics on the 1leachi

rate. The parameters to De studied were temperaturs,

salinity, pH diswusolved oxygen and curvent veloc

ng

ity.

The members who esxpressed their desire to taks part

were the laboratories of Dr, HARGARTER (Oermany),

Mr, JOHNSEN (Denmark} C. R, E, 0. and CNEXQO(France

).

Mr., MASTROXALCS and Prof., SKULIKIDIS (Oreece), Dr,

de 1a COURT (Netherlands) and Dr, MOR (Italy),

b) Tests in a natural envircnment : Raft or duoy te

on the influsnc
depth and angle to the vertical of pansla, The
experiments were meant for reproducing the posit
of ship bottom’s surfaces, Tne members willing t
take part were the laboratories of Mr. JOHNSEN
(Denmark) C.R.E,0, and CNEX0 (Franc¢e), Mr, MASTROK
(Greece), Dr., COBET (U, S,A.), Dr, MOR (Italy), J

wounld also be able to take part with 2 testing s

Al11 the experiments would Pe conducted with organo-

tin compound paints which would be azupplied by Hemp
With regard to tests in a natural environment Hempe

Would also be responsible for preparing the panels

—1346—

5t8

=

ions

Q

ALOS
apan

tations,

a1,

1

80




ag Lo get, for the coatings to be tested, the same
initial characteristics at all staticns.

Dr. MOR would as soon as possible send to members
concerned the methgodoclogy to bsg followed for carrying
out the tests. The methodology would be fixed with the
agreement of all participante. The members concerned werse
kindly requesgted to send in their suggestions in this
fielid so0o that the studies might be as complete and fruitful
ag posasible,

At Dr.de 1a CQURT’s reguest Dr. MOR would draft
a complete summary report ¢f the work already carried
cut on the lesaching rate of paints 2s soon as he would
have received the latest data,

Dr., MOR sxpressed his desepest thanks to Mr. ROMANOVSKY
for the help he had given him in his work, He also thanked
the Committee members who agreed to take part in the new
research programme and asked fOr their active as well as

critical collaboration,

Mr, ROMANOVSXKY thanked Dr. MOR and congratulated him
on the new orientation given to his group which was a bit
floating last year, He recommended not to wait t00 long
for sending the methodology. He believed that those
problemsg of antifouling paints might and should be of
interset to biologists, He proposed that Dr, MOR’s group

should meset next year together with the biology group.
Dr, HODUGHTCN thought it would be very useful,
It wae agresd that the biology grcup would meet
togethsr with the group of antifouling paints, first in

two separate rooms then both groups would hold a joing

meeting which would have a joint agenda,
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4.4 Surface Conditiecens., Chairman : Mr, BARRILLON

Mr, BARRILLON stated that after adopting ths Florsence
record, his group had examined the ducument called “Methods
used for studying surface contaminaticn residual scale
and local electrochemical potential of plates”(COIPM/74,  025).

Further to a proposal mades by Prof, SKULIKIDIS it
was dsecided to introduce in the document a paragraph
conterning the mMethod ©of the ex0Oelectrons., Prof, SKULIKIDIS
would send to Mr, BARRILLON a text dealing with this subject,

The ¢corrections hersafter were brought to this
document
2a) In the whols text the points or areas with the highast

6lectropositive local potentials would be referred to
as cathodsess and points or arsas with the highest
@lectreocnagative local potentials referrsd to ag anocdes
{(Mr. DECHAUX's proposal), plue and minus signs would
nevertheless bs used whsn it would deal with poles
connected with an electricity supply.

b) In the description of the electrographic method
{(Method IIT) it would be added that “voltage to bs
applied between stesl and aluminium plate is function
of the thicknese and naturs cf the filter-paper used,
In general it 18 included between 30 and B0 volts,
Such a voltage has not to be maintained for more than
five minutes”, (Prof, SKULIKIDIS’ proposal),

¢) Last paragraph of item 42 of the documeéent would be
replaced by thse following text ! “This method can
be used for setudying plates placed in any position,
With regard to the lower part of plates and the oblique
positions, pressure should be increased and a straight

gsensor be used”, (Prof, SKULIKIDIS’' proposal),
Subject to the additiong and c¢correcticns mentioned

above the working group unanimously agreed t0 proposse

the publication of this document,
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Mr, MIYOSHI mentioned that the Shipbuilding Ressarch

Asspciation of Japan was just about to publish guide-

books dealing with the following gubjects . a) The seccndary

surface treatment of prefabricatoed eloments and make-up
of shop primer paints deteriorated when manufactured and
1) Surface preparation of ballast tanks.

It wag moreover pocinted cut that AFNOR (French
Agsociation of Standardization) had also studied standards
desaling with subject al.

The two subjects mentioned were very important for
ghippuilding industries. They Were not clearl:;r named
in the working programme ©0f the group but might bDe
considered as important appendixes tO the document On
surface preparations 1in shipyards, previously drawn up
by the COIPM

Mr, MIYQOSHI would send to Anne WODON the twe documénts
mentioned above and AFNOR would be ascked tc do the samse,
This guestion would again be sxamined at the next meeting
of the group.

The working group also considered item 41 of 4
namely 4 | Roughness influence on hydrodynamic friction.
4.1 Studies in progress in countries taking part in
the group’s work,

commodors WALLIN mentionsed that wind-tunnel studies
undertaken in Sweden were dolayed bDut the programlmse was
going on, He would as s00n as possible give information
on the first results achiesved.

Mr. JOHNSEN would alpso give information on the
important campaign of to8ts conducted by Hempel (velocity
moasurements at 690&, roughness measuroments during docking
operatiocns - studies carriod out witgth the U, 8, A, and the
laboratory of HNewcastlo University)., He mentioned ths
trials undertaken by the B,S.R,A, with a visw to comparing
their own apparatus with that developed in Norway.

The working group had not recesived any information

from Mr, PORETZ since the previous meesting.
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Item 4. 2, ”“Poesibility of undertaking joint work”
was algo examined, The group wWas well aware that the
etudy of hydrodynamic friction due to roughness was
an important problem. It was however made clear that
the study of such a problem would first reguire basic
regsearch dealing with the nature itaself of roughness,
the outflows along ship bottoms and the rslation batween
roughness and hydrodynamic friction, The work to be
carried out would therefocre be considerable and sntail
very high coats, Researchers of various disciplines would
also Be required.

The opinions MoOreover were noO%t in agreement as LO
methods which might be used (Wind-tunnel trials. Towing
in docks, Use of discs Or rotating c¢ylinders)., Thersfore
the group decided, before studying that question to
wait for the results of research conducted at the
present times,

Commodors WALLTN however suggeated that bilateral
agresments be concluded between laboratories.

Mr, MIYOSHI suggested that a study should be carried
out on the way ©f caracteriging roughnesses deriving from
algal or fouling settlements, This very difficult guestion
would have to bs studied in collaboration with <the biology
group.

Mr, ROMANOVSKY expressed his thanks to Mr, BARRILLON
and congratulatsed him on his chairmanship and clear
report, He thought that the financial gquestion was not
an argulent to give up a research programme, It would
come afterwards bscauss if it was possible to show
the economic¢ intersst and fundamental importanos of ships’
drag it would then be poesible for some members to get
in touch with laboratories and find the monay.

Mr. BARRILLON believed that shipowners and ship
manufacturers were all in agreement on saying that ship

bottoms wWere an important problem One did not know

exactly what wWas roughness and the Bubjet might be
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tackled in various ways. It was always posesible to work
cut & programme but this would request an ambitiocus
programme, He thought they had to wait for tThe resultse
of tests undertaken Dy %the laboratories of Mr, WALLIN
and Mr, JOHNSEN,

Mr. ROMANOVSKY understood Mr. BARRILLON’s point of
view but found that he should write down the gensral
idea of such a possible programme and try to find a
sclution to some agpects 0f that problem.

Mr, DE PALMA 8aid that Mr, PCRETZ was unable to be
active because o0f health reasonas.

Mr. ROMANOVSKY wished him a prompt recovery.

Mr, BARRILLON would like to receive the document
drawn up by the Sceciety of Naval Architects and Marine
Enginesrs,

Mr, JOHNSEN Baid he wag in favour of apprcaching
hydrodynamic insetitutes, He would give a 1list of thoss
to Mr. BARRILLON,

Mr, ROMANOVESKY sexpregsed his thanks to Mr, BARRILLON

and all memDPers for their ¢contribution.
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4.5 of fshors, Chairman . Mr, ROMANOVSKY

Mr., ROMANOVSKY stated that 5 stationse were now in
operation within his group . Fort Lauderdals, Floridsa,
U, 5.4, (Mr, DE PALMA), Hydra in Gre=sce {Mr. MASTROKALOS),
Antibé& France, the new station of the Bay of Biscay
France placed in 70 m of water on a bottom made up of
shells - which was probably an o0ld littoral ridge -
and The station of the Gulf of Genoa, Italy, The group
discusgssed of s8ome ressults achieved so far by different
stations, Mr, MASTROEALOS who unfortunately was unable

to attend, informed by letter that he might still

accomodate panels at hig station if those could reach
him by the end of July, Mr, DE PALMA noticed a severe
corrosion on the edges of the panesls, which might mean
that there was a strong influence of currents. Mr, de
1a COURT would be able to disseminate information on
fouling organisms of the Nerth sea, Mr, ROMANOVSKY showed
an album including all the results of Antibes station.
He had alsc presented slides on the two French stations,
Mr, DE PALMA reported that surface offshore studies
wers Deing made by him, He wag interestsd in knowing
whether there was a northern boundary to barnacle,

Oyster settlements, etc, and what was their rate of

growth,

Dr. RELINI said that the Italian station, similar
to that of Antibes, was 1in operation since July 1973 but
there were no results so far.

Mr, ROMAWNQVZKY explained that the main project of
his group for the future wasgs tec extend 1ts attributions
to all kinds of offshore installations which might receive
panels and not oniy to those located in deep wWaters, Cnly
rafts in ports would be sxcluded., This exXxtension waasa
suggested by Mr, DE PALMA,

The group also decided, on Mr, ROMANOVSKY's suggesticn

to conduct an enquiry in all countries in order to placs
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on records all the offshore testing stations. All members
would be agked to engquire in their country and elsewhers
apnd give all kinds of information on all the offshore
installations which might be ussd as support for all tTypes
cf panels, It wag contemolated, at a much later date,
drawing up 2 ¢atalocgue of all those stations,

With regard to the stations in operation panels
would now bs kept submerged for a longer or shorter
periocd., Italy would recover them at the end of 1974,
In Greece the panels would remain submerged. for 3 years
gtarting in July 1974, Mr. DE PALMA would leave his
panels submerged for 5 years. In Antibes the next recovery
would take place in 1975 or 76 and in the Atlantic
recovery would be made between November 1974 and January
1975 Thare was at present one station in operation in
the Netherlands but it could not accomodate panels for
the time being, It was hoped this would be poecssible in

a near future,

Mr, ROMANQVSKY pecintsd out that his group had
activities more or 1less restricted in view of the 1long
periods of submergence bult it was nevsrthelsss important

to count 4§ stations in desep waters,

Dr. MOR said it was Vvery important to take ths
aggressivensess of the environment inté account as wall

as hydrology and biology.

Mr., ROMANOVSKY made it clsar that apart from
the station of the Netherlands, the group had taken

corrosion biology and hydrclogy problems into accout,

Dr, de la COURT informed that the situation was
more Or 188 ths same in his country, The environment

way examined but the movement of currents was not studied,
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4.6 Riolcgy. Chairman ! Mr, RELINI

Dr, RELINI stated that seven main items Wsers
discussed Ly nis group, The #2ims and tuture policy of
the working group were also diso discussed referring to
document B8/74 of 4th April 1974 ssnt by Dr. RELINT
to all membsors,

The group aisoc ¢onsidered the programmes on algal
settlement, Summarizing the report drawn up by Dr.
GARETH JONES, Dr. RELINI might say that the first
programme had besan completed, wWritten up and was ready
for publication probably in October 1974 in the Bullsetin
of C,R.E.0. The text had already beon transiated by A,
WODON, The papser was somse 30 pages long. Dr. RELINT
emphasilzed scocme results
1) Thres countries took part in the study : Denmark

(Kyndby), Italy (Follonica and Genoa) and the Unitsd
Kingdom (Poole and Portsmouth), The Chairman of the
group thanked the various members for taking part in
this programmse,

2) Data on salinity, temperaturse and other factors wers

given in the report, A series cof tables gave information

on the algae present on sach panel during sampling
tims as well as detaile on algal reproduction phase
and freguency occurencae,

3) The colonization pattern was ag follows © first
unicellular diatoms followed by colonial diatoms,
in particular Navicula spp., then Bctocarpoids

(Ectocarpus 8pLn, Giffordia spp. ), Enteromorpha spp.

and small Polvsiphonia spp, followed by large

Polvsiphonia spp,, Ceramium rubrum Ulva lactuca and

finally the permanent algal community : Laminoria

saceharina Ulva lactuca and large Polvsiphonia 8ph

4) The contribution of Giffordia and Polvaiphonia 8 DD,

to fouling community should be noted., Quantitatively

they far outweighed the more famous fouling goenera
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Ec tocarpus and Ceramium, P, urceolata and P, nigresctsisg

in particular displayed a number of vsry useful
adaptations to the fouling habitat,

§) Inp the Mediterranean very few algal growlha were
recorded on Fpllonica panels,

§) Some 50 algal Bpecies woere identified. Their number
at each station was as follows : Langetone (50),
pools {(32), Eyndby (25), OGenoca (18) and Follonica
(8), Tnroe epecies Were present at the 5 stations

(Enteromorpha compressa B intestinalis and Ulva

lactuca), 10 apecies were present at 4 stations
15 apecies at 3 atations and 31 species at 2 stations
ocnly, In general the widespread and impOrtant fouling

algal genera were Ulothrix Enteromorphe Ulva

Ectotarpus, @Giffordia and Polveiphonia,

With regard to the 8scond programme cf tesgts on
algae, panels from Follenic¢a and Nigeria wers received,
Those panels were being analysed to note the presence of
algas but it Was LO0O0 oariy Lo gst results, Tt was hoped
that Dr. GARETH JONES would be able to do s0 at the next
mesting., Panels wore submerged at Genoa (12 months}, in
Denmark (1 month) and Bombay (1 month) but were not yet
returned to Dr, PLETCHER, It was alasc hoped to recsivse
panels from France (Dunkirk and La Rochelle) and Odrescae,
Tt would also be possible to have test sites in Ivory
Coast(Abidjan), South Africa {Durban) and Japan, Yaricus
membeors would try to soet up stations in Pakistan, Egvpt,
India, Auatralia, MNew Zealand and Argentina, Samples of
algae from Africa wers sént in by Dr. ROMANOVSKY, They
ware vboing identifisd, Dr, FLETCHER would inform Dr,
ROMANOVSKY and tho group of his results as soon he would
havs completed his work,

With regard to algal ssttlement in Italian narbours,
Dr. RELINI described ressearch bYeing carried out in his
country, The programme had just started for the socond

time. Indesd last year ic was forbidden to work with
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panels in harbours because of the cholera epidmic,
Those participating in the programme were ths harbours
of Trieste, Venezia .Ancgna Taranto, Palermg Napoli,
Civitavecchia and Genoa,

Dr, ROMANQOVSKY reported interesting preliminary
resultes achieved as a result of the algal and fouling .
study undesrtaken along French and African coasts by
megana o0f questionnaires and sxplanatory letters sent
during 1972-73 to various harbours of the African ana
Malagaey coasts 23 well ag to African institutes and
Frenth SJServices des Phares et Balises, Out of 34 African

harbours ¢contacted, 18 agreed to collaborate, OCut of 15

African institutes contacted cnly 9 replied to the
questionnaire. Ags far as French harbours were concerned,
only 3 harbours were ce¢llaborating actively,

Dr. HOUBGHTON was preparing a firet list of references
on fouling organiame, Hig starting date was 1971, Progress
with fouling bPibliography was slow because o0f lack of
personnel and need to summarizZze a number of papers, A
large number of references had already bDeen gathered
together and it was hoped that the first section devoted
to algae would be resady in about & monthg, Members of
the Committes wsesre requested to kindly send in references

they might have. since 1971, It was thought that a short

summary, Frnch or English, prepared by esch country on
works written in Italian or Japanese for instanc¢se would
be very ugeful,

in & near future thé group would continus the study
of algae and fouling organisms cocllected on panels and
buoys in different geographical regions,

Dr. KAURI would prepare a dccument on chemicorgans
in barnacle larvae and their behaviour during settlement,
Tnis text would Ye discussesd with a view to setting up
a future cooperative programme fuor the group, Mr. CALLAME
would introducs another document on antifouling systems

in pipss of power stations and on the influence of thermal
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poltution in the environment, in particular changes
occuring in fouling communities, Commodore WALLI had
also shown a report drawn Uup in Swedemn oOn fouling

organisms,

Mr. ROMANOVSKY expressed his thanks to Dr, RELINT
for the chairmanship of his group and interesating work
carried out. He repeated what he told about Dr. MOR'®
group namely that it was necasgsary for the biologists

to get in toueh with almost all the other working groups,
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4.7 pcllution, Chairman ! Mr, COBET

Dr. COBET stated that his group had first adopted
minutes 0f the last meeting in Florence. Then the
chairman ¢f ths group discussed the cooperative coppsr
analysis programme <conducted by Dr, MOR {Italy), Mr, R
CALLAME (France) and Dr, HILDERBRAND (U.8.4). It was
shown that the participating laboratories were in
agreement on methods of analysis Of water and tissues,
However, analysis 0f the sediments demonstrated scme
disparity of agreement, After some discuesion it waa

agreed that a unification of methodology was in order.

Dr, COBET presented and discusesd an initial flow-
scheme of copper in the environment, This was followed
by a2 presentation o0f parameters which should bs
investigated Or measured in the course of the programme
on copper in the environment, Mr, CALLAME discusssd
the fact that sampling and sample care prior to analysis
had bBeen overlooked, This Was resolved at a later meeting.
Dr. MOR pointed out that acid waahed sample cocntainer
wasg regquired for proper analytical procedure,

Mr. CALLAME presented preliminary data obtained
from a2 survey of Dunkirk Harbour. Dr, MOR stated that

results from (Genca were not complete at this tims and

thus was not adle to present his findinge. Dr, COBET
presented the results of Dr, HILDERBRAND on 8an Franciaco
Harbour. Both the results of Mr., CALLAME and Dr. HILDERBRAND
Wwere unconclusive at this time and it was agreed the
continual ef fort was required,

The aims “to study those pollutants of maritime
origin or those originating elsewhers but which has a
direct impac¢t on maritime operation” were presented to
the group and accapted.

Dr, COBET preesented a non inclusive list ¢f probdlem
areas which might be considered for future research

programmes, Thig 1liset included bilge 2nd ballast water
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(0il and heavy metals) sewage(domestic and hotel),
antifouling paints (Cu 2nd Sn compounds), thermal and
air (stack emmissions and paints and solvents).
Correspondence would be prepared and sent to the
memberg to establish priorities of future programmes,
Thres new participants conssnted to take part in
the Cu study. Thers were Dr, ROMANOVSKY (clean water

port), Dr. HOUGHTON (Portsmouth) and Mr, MIYOSHT

(harbour in Iapan to be named).
Dr, ROMANOVSKY distributed two documents concerning

problems that the group should be concerned with,

Mr. ROMANOQOVSKY expressed his thanks tc Dr, COBET
for his very good chairmanship He said he was dslighted
to s8ee that the group which was very young had a good
start, He noticed that difficultiss had arissn with
regard to results but it was interesting for the group
to manage to account for thoge difficulties. He thought
that research work to be considered in futurse had to De
eelected On a large basis to fin@ the subjects which

might really Dbo of interesgt to the group.
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V — NEW CCOPERATIVE RESEARCH

TEHE CHATRMAN stated that this item had bDeesn placed
on ths agenda bacause the dotumént summarizing the
programmes of the various member laboratories of the
gommnittes had baen drawn ap in 1971, He thus thouight it
wae nacessary and deseirable to again call upon the
membars 8o that they might inform of the aubjects they
were most interested in as well as their wishec for
future studies. THE CHAIRMAN sgpecified that the problem
wag L0 28k each labgoratory about its activities
agspirations, present programme and research subjects of

intoerest.

THE CHATRMAN said that being aware of the activities
of sach laboratory would snable the Committes to comparse
those activities and 8ee the items which might form the
subject ¢of a research work, The setting up 0f a new
working group which would really meet the requirements,
might thus be considered, To know these activities 1t
was egsential that member laboratories be consultsd, To
dc 80 the Secretariat would set up under the form of a
questionnairse, guidelines for the replies to be given,
After receiving each laboratory’s replies the Secretariat
would draw up a summary repOrt which would be circulated

and discussed at the next Plenary Session,

THE CHAIRMAN went round the table to know the

opinion of all members,

Mr, JOHNSEN agreed to draw up 2 1list of his

1aborat0ry’s activities.

Dr, ARUEF, Mr, BARRILLON Dr, MOR Dr. RELINI and

Mrs CGAMBETTA were alsgo in agreemsni,

THE CHAIRMAN would like to maks Clear that sach

laboratory was free, if such was 1its wish to present
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in details (abpout nalf a pags) its main intersst.

Mr. MIYOSHI would send in a report on ths very

important problems of corrcsion prevention for ballast
tanks, He said that thisg meeting was very interesting and
usseful for them and would do his best to coOperatls as
actively as poasible with the Committes. He mentioned that
in Japan toxicity p;oblems of antifouling paints were indesed
gubjectes of major concern ag well as the problem of
toxicants since those Were bDsing used in a different way

Ty each country,

THE CHAIRMAN expressed his deepest thanks to Mr,

MIYOSHI and was very pleassd to say that a re2l

coocperation had now been ostablished with Japan,

Dr, de 1la COURT was in favour of this gquestiounnairse

and endorsed Mr., MIYOSHI’s view on toxicant prodlem

Ccommodore WALLIN was in agreement with the proposal,

Dr. OARETH JONES thought that it was an excellent

idea, He would also ccllect information to corresponding

membereg of his group

Dr, HOUGHTON wase very iach in favoar of this

proposal as wall as Dr. COBET,

Mr, DE PALMA found this an excellenti idea sincse the

Committee could do a lot of good as international
organization He suggested iooking at the guestionnaire
from a rather selfish point of view in that members
would Lo ablo to benefit incirectly from the information
received, I1ndesd they would know for instance that a
subject of interest to them in theilr personal research

was being dealt Wwith by a laboratory.

THE CHATIRMAN pointed out that a laboratory ahould
alsc mention its interest in a particular problem 8sven

if studies were not beiung made on it, Laboratory
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activities should have tc be given on a wide scals,

Dr, EMERY gaid hs was glad to attend the Plenary
Segesion of the Committes for the first time. He considered
that the mesting was very helpful to him because he wae
reeponsible for putting together research programmeag,
He was quite in favour of this gquestionnaire which
would certainly enable to improcve cocoperation and
coordinatiocon and avoid duplication. He said that his
programme was a microbiclogy programmse, Pellution
problems, defecte of aluminium and metals, medical
research, wood preservation etc, were also dealt with
by his Organization. He hoped to participate actively

in the future program=e of ths Committee.
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104. All members were in agreemenht on increasing the

gubscription fee which was thus raised toc F, F, 1300,

IX - OQRGANIZATION OF THE 4th CCN3RESS ON MARINE

CORRNSION AND ®QULINZ IN 1876

105, On behalf of all members THE CHAIRMAN said he was
delighted that Prof, SKULTKIDIS was atle to attend the

meeting of the Committee,

106. Prof, SKULIKIDIS expreoessed hig thanks to THE CHATRMAN
and all members of the Committee for the intersst they
have shown in him, He could eee there another proof of
the friendly relationship 9xisting among all membhers of

the Committes,

107, Prof, SKULIKIDIS regretfully stated that, due to
circumstances beyond his control he was unable to
ocrganize the 4th International Congress on Marine Corrosion
and Fouling in 1976 in Atnens. Indesd various events had
caused delay in the organigation ¢f the Congress, In
Greece he said bureaucracy was not very guick therefors
Prof, SKULIKIDIS thought it wase desirable for this tims,
in view of the very short time left for such an important
organigation to entrust the organizatiocon of this Congress

to a country whose bureaucracy would be guicker,

108, THE CHATRMAN deeply regretted that it was impossible
to hold the Cengress in Atnhens, Indeed he remembdDered
a6 well as all members the extreme comMpetence With
which Prof, SKULIKIDIS had organized the 1968 congress,
He bslieved they would all be very sorry not to be able
to go to Athens for this congress Dut nevertheless

hecped it would be put it off till another tine,

109, As it was not possible for any country of the
Committes to organize this congrsss in 19764 THE CHAIRMAN
said it woulg¢ fall on him te organize it in France, It
wag indeesd necesdgdary to keep a 4 year time interval, He
asked ro2wever the members to think about the organization

of the congress in 19280,
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THE CHAIRMAN in particular asked Mr, MIYOUSHI and Mr,

MAWATARI to think about it and see whether it would not

be posesible teo Organize it in Japan, THE CHAIRMAN needsd

a reply for next year,

X - DATE AND PLACE OF THE NEXT MEETINGS

THE CHATRMAN callsé ¢n Mr, CROQUETTE,

Mr, CROQUETTE propossd, on behalf of the CNEXO - 1
Centre O:céanologiqus de Bretagne, tG organize the 313th
Plenary Session 0f the Committes in Brest during the
wosk 27-30 May, 1975, The mesetings of working groups

would bs held on 27th and 28th the Plenary S$ession on

29th May and 30th May would De devoted to an excursion,

THE CHAIRMAN expressed his despest thanks to Mr,
CROQUETTE for this invitation which was acceptsd with
rleasure by all members who were alwayse glad to go tO
France., '

Prof., SKULIKIDIS mentioned that he would bes abls,
within a few months, to say if he could invite the
Committes to held i1ts 15th Plenary Session in Grseecoe
in 1977

Dr, HOUGHTON proposed to organize the 14tn Plenary
Segsion of the Committee in the United-Kingdom just
before or after the 4th Congress on Marine Corrosion and

Foulinag,

THE CHAIRMAN expressed his warmest thanks to Dr,
EOUGHTON for tnis invitation which was acceptee with
pleasure by all members, The date of that 14th Ssssion

would be fixXed according to the date of the Congress,

XI - ANY OTHER BUSINESS

With regard to the progress of tests on 4 metals,
congducted by the stations of Dan Helder, Genoa, FPortsmouth
and La Rochells THE CHAIRMAN asked those responsible

for them if everything was fine,

~154—



% H & o

LISTE DES PARTICIPANTS

Dansmark Dr, H., ARUP
KOrrOBionscantralen

GLOSTRUP

Mr, Svend JOHNSEN
Hempal’s Marine Pailnts
LYNGBY
. tate-Unis Dr, Andre COBET
Naval Biomedical Research Laboratory

OAKLAND California

Mr, John R, DE PALMA
U, S, Naval Oceanographic Office

WASHINGTON, D, C,

Dr. 4arthur J, EMIRY Jr,
O0ffice of HNaval Research

ARLINGTON, Virginia

France M. . BARRTLLON
. Institut a6 ascherches ds
1a Construction Havale

PARLS

M, B, CALLAME

Z. R E. O

LA HOCHHELLE

—155—



Gréce

Italie

M., CROQUETIE
CNEXO

C. 0. B,

BREST

M. G. DECHAUX

C. R E. Q.

PARIS

Dr, V. ROMANQVSKY

C. R E 0,

PARIS

Dr. Th, SKULIKIDIS
Laboratoire de Chimique

Univeraeité Technique

ATHENES

Mme GAMBETTA

Igtituto del Legno

FIRENZE

Dr, E, MCOR

Physiqua

Laboratorio per la Corrosione

Marina dei Metalli

GENOQVA

Mme G, CLIVA

Laboratorio per la Corrvrosions

Marina dei Metalli

GENOVA

Mme ORLANDI

Ietituto del Legno

FIRENZE

Dr, G, RELINI

Labeoratorio per la Corrosicons

Marina dsi Metalli

GENOVA

—1546—




Japon Dr, S5, MAWATARI
The Shipbuilding Research
Aggociation of Japan

TOKYO

Mr. M. MIYOBSHI
The Shipbuilding Research
Aggociation of Japan

TORYO
Pavs -Bas Dr, F, H, de 1la CQURT
Verfingtituut T, N, O

DILAFT

Rovaume Uni Dr. E. B. GARETH JONES

Portsmouth Polytechnic

FORTSMOQUTH

Dr. D, R, EOUGHTON
Central Dockyard Laboratory

PORTSMOQUTH

Suédde Dr. T. KaAURI
8wedish S8nip Research Foundation

GOTEBORG
Commodorse B, WALLIN
Swaediash Ship Research PFoundation

GOTEBOR3

ORgsryvateur Dr, M, NISHIMARA

Tokai University

VEDBAFRK Danemark

Secrétariat Général Anne WODOM

C. R, E O,

PARI S

—157-—




	00000001
	00000002
	00000003
	00000004
	00000005
	00000006
	00000007
	00000008
	00000009
	00000010
	00000011
	00000012
	00000013
	00000014
	00000015
	00000016
	00000017
	00000018
	00000019
	00000020
	00000021
	00000022
	00000023
	00000024
	00000025
	00000026
	00000027
	00000028
	00000029
	00000030
	00000031
	00000032
	00000033
	00000034
	00000035
	00000036
	00000037
	00000038
	00000039
	00000040
	00000041
	00000042
	00000043
	00000044
	00000045
	00000046
	00000047
	00000048
	00000049
	00000050
	00000051
	00000052
	00000053
	00000054
	00000055
	00000056
	00000057
	00000058
	00000059
	00000060
	00000061
	00000062
	00000063
	00000064
	00000065
	00000066
	00000067
	00000068
	00000069
	00000070
	00000071
	00000072
	00000073
	00000074
	00000075
	00000076
	00000077
	00000078
	00000079
	00000080
	00000081
	00000082
	00000083
	00000084
	00000085
	00000086
	00000087
	00000088
	00000089
	00000090
	00000091
	00000092
	00000093
	00000094
	00000095
	00000096
	00000097
	00000098
	00000099
	00000100
	00000101
	00000102
	00000103
	00000104
	00000105
	00000106
	00000107
	00000108
	00000109
	00000110
	00000111
	00000112
	00000113
	00000114
	00000115
	00000116
	00000117
	00000118
	00000119
	00000120
	00000121
	00000122
	00000123
	00000124
	00000125
	00000126
	00000127
	00000128
	00000129
	00000130
	00000131
	00000132
	00000133
	00000134
	00000135
	00000136
	00000137
	00000138
	00000139
	00000140
	00000141
	00000142
	00000143
	00000144
	00000145
	00000146
	00000147
	00000148
	00000149
	00000150
	00000151
	00000152
	00000153
	00000154
	00000155
	00000156
	00000157
	00000158
	00000159
	00000160

